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(54) GEAR EXCELLENT IN PITTING RESISTANCE AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To produce a gear capable of producing at a low cost 
and excellent in pitting resistance and to provide a method for producing the same. 

SOLUTION: This gear is obtd. by forming a case hardened steel into a gear shape 
and thereafter executing carburizing treatment The case hardened steel has a 
compsn. contg.. by weight, 0.10 to 0.30% C. 0.50 to 1.50% Si, 0.30 to 1.00% Mn, 0.50 
to 200% Cr and <0.50% Mo and satisfying 1.5<3x Si(%)-Mn(%)+CK%)/4+Mo(«). The 
gear 1 after the carburizing treatment has a carburizing layer 1 2 in which the 
concn. of C is regulated to be >0.65%, and the amt of retained austenite is 
regulated to be <25%, and moreover, a carburizing abnormal layer 1 1 as the external 
layer thereof. The maximum depth D of the carburizing abnormal layer 1 1 is 
regulated to be 5 to 40 //m, and the area occupied by the carburizing abnormal 
layer 11 in the cross-section from the position of the maximum depth to the 
surface 1 5 is regulated to be >70%. 
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(57) [Kift] 

mm) fi3^hr«jg-rsci3&jr*. 
■cmhtizmw.. mmmtz, c : o. io~o. 30 

%. Si:0. 5 0~1. 50%, Mn : 0. 30~ 
1. 00%. Cr:0. 50-2. 0 0%, Mo : 0. 
5 0KeJT*SWU 1. 5^3xSi (%) -Mn 
(%) + C r (%) /4 + Mo (%) fcS&g-T*. 
*BI»©**tt. C«K#<0. 6 5%fcLL £gS*-X 

k. -e©^)i(c«a^Msei i&wl-c^s. augji 
3ttsfc&> h§ffitfc<Dvmtc*stt asmmnm 1 1 ©a 

toSfflS«7 0%«±f*^, o 




(2) 

1 

[wmii mmmmmmicmm, : mmmu 
x&t>tizmw.tcts\,*x, ±smi8M\t. matter. 

C : 0. 10-0. 30%, Si :0. 5 0-1. 50 
%, Mn : 0. 3 0-1. 00%, Cr:0. 5 0- 
2. 0 0%, Mo : 0. 5 OX&iTZ^L, fro, 
1. 5^3 xs i (%) -Mn (%) +C r (%) /4 
+ Mo (%) 

jjjEAoao, in, s^ffi^©*m«, c?fig^o. 10 
6 5%«±r. fro, mit-^f-i-^ vm&2 $%& 

T©«R»*W0Ti,>*££K:. ^SegH©^® itfcJ:* 

^^h«ai«t5ft«5fflsw«)i%wor*»»}. fr 

■o, t^&££ »©**$ 3»5-40/Ltm-C*- 5 -C, 
fro. K*^»SttB*6*ii*-C©IKiB{c*jW4±E 

«R»*ji©iS»*iia» 7 o %UL±xbz>z t zmwi 

fflfifctdHI*.. 3 Al :0. 0 2 0-0. 0 60 

%, N:0. 0 0 8 0-0. 0 2 0 0 %*^LX^Z> 20 

[»s»aS3] »*JfiXtt2{c*j(,»r, ±um%m 

it, ±EifflJS(caiA. Ti : 0. 2 0%J^T. 

Nb:0. 2 0%WT. V : 0, 3 0%feTF©5^fr 

■5 ft tr » ?■ > ^ttjctfti s ®$o 
[H5j<ra4] ssJtKx, C:0. 10-0. 3 0 

%, Si:0. 50-1. 5 0%, Mn : 0. 30- 
1. 00%. Cr:0. 50-2. 00%, Mo : 0. 
5 0%tTF£^TU fro, 30 
1. 5^3XS i (%) -Mn (%) +C r (%) /4 
+ Mo (%) 

0 , SSSBfr FefeJ: oqnflaflWWBj* 6 £ « 
fi8©fl««l*ffll*>. 8WM£Mffl£tfCci$0l,. 
r, »K«ffl4tTor. Crggfro. 6 5%m±r, fr 
o, ^S*-^^^ hSfr2 5%WT©«^)B*^ 

&&iHlMffJK$jftU fro, K»iit£ftJI©**ai 
3«5-4 0ymi-r-5.iit{C. Wk*MZtit&frt>m 

H*r©K®Ktow5±iaawsjR*Ji©iS«)Siiai«7 40 

o%feLhir^ci%#mi-rswf^^>ytttcftn 

***©««#& 

fflfiRtdJlI*.. 3 61C, Al :0. 0 2 0-0. 0 6 0 
%, N:0. 0 08 0-0. 0 2 0 0%£^Wl/Tt,>£ 

ft. 

[11*^6] -IWaB4X«5{ctel>"C. ±ESl«M 
tt, ±IBii^cm3 6fC, Ti : 0. 2 0%feTF, N 
b : 0. 20%«T, V:0, 30%WT©^^fr6. 50 
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[*i»©*«l&ttiH] 
[0 00 1 ] 

[««»»Bp] *iHBtt. sot, ^mMfcj^atats 

[0 00 2 ] 

mmztixtoK), a*. *flaDsaffc^i>^>n«3© 
mzmzhx^zmnvmwmt, -mmtcn-* 
[0003] ^*©#m«, cn^MT-s*mffl^i 

L/T, *dA£rc$)3J 1 S-SCr 42 0M. 

«, ^aA*'J^r>iir*SJ lS-SCM4 2 0ii 

sc£©»M«H*ffli»rt»fc. -e-L-c. cn6©m^* 
myemt\<>5) zt&bx, ^t>$>z-mtmMttj:vx 

[0 0 04] 

[JSfct,cfc5£TSSH] LfrLfcfr'6, ±ffifi£*©« 
>y>©*a*S**J2S^*<a:r>r^4. ^©/cto, 
o&3 0 

[0 0 05 ] CtltcM L, 3IK%IftI±3#fcj3MiWi*ffl 
«UCO<,>T«. ^©»«fr^$n-C*J«J. ~>a 

[0 0 0 6] Ufrb, ffi7C?S^©f6j±(C^L/r, ffiffi^i 

s©i^i±tt-ena£A#<fti>. c©/cfe, «m©«!5a 

*©S^ic>Fttc;utiT.-r, Bfff^^tt 
[0 0 07 ] C©cfc^^»f^^>^f4^FS(C>Ptbr 

ct 4^aE»©^«awffli^>. : &m.mnm^mm^m 

[0 0 0 8 ] ^IfWl - 5 2 4 6 7^4>fgiC 

B. ^H^fi^©ff^^^T^^fr^$nT^ 



(3) 



±5W&a— !f©--XKtt£feft< ft^TttUS. 
[ 0 0 0 9 ] *fc. -853 4 3^QMtC\i. 

s i mmmzig;m zctic£K> imm^mo^^n 

^snr^s. ctucsHRLfcjiastt. «uct>£»s5 
wens. bfrbK&p>, *w&m?>ifi'i7r>tdftiimm 
^-w&K&ht, mmmm*mmrzmx\t, m io 

nfejBff ?>^t£frf#6ftft(,>«fr «3fr, ®*<DWiM 
KfcWit ? * > ^*fft©«6o£frfr7t ^ -clftfiS n 
SCifrfrfro/c 

nfc6©r, la^FTig^cim, fro, w 

[0 0 11] 

iwmomv&m mm i iurm****? 
twasm aiR*fiiiLr»6n*tt*Ktet»r. _Ete 20 

W&Mtt, MMtticX, C:0. 10~0. 30%, S 
i:0. 5 0~ 1. 5 0%, Mn : 0. 3 0~1 . 00 
%, Cr : 0. 50~2. 00%, Mo : 0. 50%« 
T*S«U fro, 

1. 5^3 xs i (%) -Mn (%) +C r (%) /4 
+ Mo (%) 

j«j:o&g. fro, ti^sfs©«m», c?&Kfro. 

65%^±T, fro, m&t-ZT-i-J hfifr2 5%^ 
T©SKM£Wt/ci,> l&tsislfOfl-eccW^F 30 

SS£fcAft«*J: ») ttS»KS«)i**L"Cte») . fr 
o. «SRSfit)l©«*fllS«5~4 0Mmt?*^T, 
fro, S*^3ffiBfr6«ffi*T©Kffi{c*rt**±E 
?5Ka«Ji©tS»Sifflltt7 0«fiU:T**C4«WI 

[0012] *IBWK:*ji»raB-r^*citt. ±SE1$ 

3e©«ja©»b!jai*ffl^. fro, »R)i©ca»Raqs 

tt»Sji©A^s s so*-e© A* -&ffiSfr±ia#^©tB 
roascit^. for, jfttfiBft^itt. jjb* 40 

SS£«£Aftfflfg!cfc 0 ft &ft£5ftJI & JJB4$gg|! 3 ft: 
[0013] ±E«Jfc«{t*£tt. ±IB©Ci < *5££ 
H^t£^Kfctt*ftAftll*«:»£Lfc h;l/~* * 
JMtJI». MilD n o©#fffi&iiffi{±±tfUdg, 

<Dm^^cmmt^ct^usmv$>6. ttc c© 

jft^SSIBtt, ^©«fc5K4iiE-ri. so 
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[0014] BPfc. w*.tf ^a^a©«^, 

TUS (H*l/Tl>S) Si. C r, Mn, N i , Mo 
ft<t'©5%, Si*i«fcDfCr. Mn«. «SJI&&£&ft 

&. m.timc-?)if>^>( hfr£0c3ft-r, hi,-* 

jf>T F*5l>»<^-f hfr£(&T&„ C©h;l"-X£ 
4 h*4WK^t-f h cfc 0 ft £*5u3$IAftffl®l©!l 

[0015] c©js^fjrn«ti*©ftiiiB«:tttt6ti 

Sfr, ^©SAM3tt±iB©C*£< 5~4 0 wmiU 

mtmmv&tozwm <ot. ^bii^i^) fr 
7 o %w± its. c o>m&im%miz. m 1 k^-t c* i 

a>. *aw(c*ji»Tj*. aes»*ii©j»*«rifc^ai3K 

[ooi6] ±ia?s^sme©*A^3fr5 wm*iO 

Ktt, ^»*li©J«SK:±SJ«|*#X*TSTfft* 
©ft^fcOfrSfbU jHE*©^^XfrA#<fto/c 

o . fr * o r t&actfiw #w < & s <t t > 5 

[0 0 1 7 ] ±IB©ftAgil3fi[Sfr6aM$-r© 
IfflKtetf S»igS»JS©i»-5iffl|*« 7 0 %*^©ii^ 
Ktt, »Ka«Jl©aiS©«6o**s*s:{c^* < ft 
So ^©fctf>, SBilSf *«jftftSJi©JSK»K:*jt»T 

t>. ®;w©^^An«»fra^)iaffi^<3o^fc 
^^#-rsciifts 0 ^nte, ctitiasir** 
^fri%4 1/ w> & i» 9 rasfr * -5. 
[0018]-*. m&tmif;m<D±sz&mmmm(D±m 
». sewtctii 0 o%r*scifr»SLc^ bp%. 

msamaifi&itK sco. ^-ftaift-s. *•©&«>, 

»K»S:)i©«Eft»K:*jt»r». *$^fficcii^S©?l 

^gfr^mo, *©a©»K»^>yit*i«i±3**c 
[0019] ^xcc. ±8EaKa«»©TiBfcfiai-rs« 

±tB©^4<. C (^)iSSfrO. 6 5%JW 

±r. fro, gis^-^f-^^ h«fr2 5%JWTt-r 

So C?ggfr0. 6 5%*«©JS^C», m^MAtiiC 
14*ffiTS-t+Ste'?-nfr*S/c«). 1. 2%4-TSCi 



5 

«**2 5 9«£jB*.s»£K:tt. mtmvm&tHr&icm 
[0020] &(c, *i6Bj©#mo^Wi ur«. ±ie 

[0 0 2 1 ] C : 0. 1 0-0. 3 0%, 
rtSP®3Hv2 0 0-5 0 OfcWSfcJfcKt*, 0. 10 

«eLh©c*«rr i/^u o. 30% 10 

SttSfc*. ±K£0. 3 0%iUc o 
[0 02 2] Si : 0. 5 0~ 1 . 5 0%, 

is L/ -ciMfctt* s. c ©fc^t^ £©&■<*£ 

ttto ft. Si tt, ttJMIMKDXMttcftB&IHte&B 

tmznib&tcibic, si *o. 5o%*ia^.r$w§ 
ttSjfcg****. oa>u i. 5 o%^a^.r^ws-a- 

«tt. tftlNtt. SPttfcffiTStt Sfc©, ±Rg£ 1.50 

[0 0 2 3] Mn : 0. 30~1. 00%. 
Mn «. mA&ft-klcmgts:%}$kZm?Z7tm-C$> <0 . 

&&®ft$$£-c%s&£im?z><Dic-jmti:mz <h v 2 

0 0~5 0 0) £&SE"f Sfcfe&UJ, 0. 3 0%«±© 30 
Mnfc^tf Mn 6&&attJ| 

xmz&titz. colt®, mmt&wjimmizmz 

mZtc&lCit, l. 0 0H*tt*.Ttt&6&t». 
[0 0 2 4 ] C r : 0. 5 0~2. 0 0%. 
Cr«. «Att«riei±3-&*7c3Rt?*-i3. BUHSBAft 

ft. Jbffi©rtaw3*&sfc*cct40. 3 0%w±^w 

£2. 0 0%ilfc. 40 
[0025]Mo:0. 5 0%&TF, 

«m»©issK*«iBffc-r*»**W"r*. tit. ts^ 
^Ji^WJ-r o . s i *sw-r sagm^jg 

©3t^*i^ffl-r s c £ Kcfc o . 3fa©«s8©j«Ra 
a. c©75Stt, ^atcasflrr* 
£, ms©«&»m^6ft&i>7Stf"c&<. axh 

So ?<Dtc&>, 0. 5 0 96£±|R£t,fc. ±K» 
*£2S»SliS/ci&, TPKffifctO. 1 0%£TSC<!:# 50 
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[0 02 6 ] &«:, ±BBfl«SH«:tet>Tjfc^jS»*a«l 
•rS£C5©TIB©M^(co^T^-rS„ <b*fiR» 
««MrSHffi3C 3 x S i (%) -Mn (%) +Cr 

(%) /4+Mo (%) «, v;Uf->tf>f h©«RUS 

(J, ^(C<fc5|^fCj:iJ 2 0 0~5 0 0*C©i$8«:£ 

esn. sifj&jjKRsni. -e©sm. #ffi©®g<7)ffi 

tt. t*?>^K«©gH£&S 0 
[0 02 7 ] ±IBM«a{Cfcl»T. *©ffi# 1 . 5£Lb 
©Jf^Ktt. v;l/^>-y->f h©«Rl/JfiKtt3W^i±L, 
*m©&ffl*. «^*jWSv;Ur>-9-W h©S!§©ig 
T^Hvl OOfeTRCjlp*. ®ffi@g©® 

±ian«s:©ffi©±iRit«. *tt§5§ ©±#nc«fc sjni 

14 («B(ltt) ©Sfb*>££5c5R©JtSK:J:S:3* h±#? 
©aS(cj:0 3. 0"C**C£jW¥?$U». 
[0 02 8 ] &tc. *»Wtc*iW*ffffl«:o*tti|3-r 

So *»!»©*«{*. ±fa©^£<, #5£©c?£g&o* 
jsb*-*?-:^ h4W-rsa^n©^)i(c. 3 6«:± 

EWSS©ilRa«JB*KWr*S. -e©fcab. $isbj3 
©*m». Httffl©8»fcftc»T«ftfcfl«!fct;*tt* 

[0 02 9 ] BPft, «|SaM«C4Bt»rtt. SKiBliK 

M (or*) **tfC ittflfcf 6tt&K <!<?© 
5 s r ft < , l o©ftm©*r & tBScc)£ft 
jWW6Mc«ori>*. c©ism (o-r*) «. ftfflfcjn 

*Oft$©3!»*^b-a-|g||jB#(C*5CiT*ffi(C^D SSA 

[0030] c©*(c*s^r. *ifew©#$tt. ±ew 

». £»c«*&*ftfctt*©ttt;*iM6Cc«fci). ^ig 

JHr»tt»*J#o. C©14H*5. »*©lP!ja8ftD*tt** 
#<[Sj±3ti"S„ j6**iasfc*»*^b-e 

E^iEsns. 

[ 0 0 3 1 ] ^LT, *^BJ(Cfe^S?S^S^Ii©Jf* 
«5~4 0 Mm-C&S. *©fcft. C©a^SSJB«± 

ie©WS5^G*tcj:-p-c+^ci^i3ns 0 tit, ; <m 
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i< CfggfrO. 6 5%&±.<D-?)l?l>y>( hiffifgUfcO 
ftO. L»*»*#r*JMI*-^^-f h»fr2 5%W 

[0 03 2 ] Z(Dtc&, WiGW4Sn/ci$Kfc 
[ 0 0 3 3 ] tftmtt, &ffl*©g«CJ: 020 10 

o~5oo*c©8»gK:flisnr«R3ti*. c(ommb 
icx^x&mvmm, mmtm<Dmm&i&TLtcm& 
k». ±ia©^ftfcfft*^>yi±frw«i:frft£. c© 
jSk*»i»t. *«w©*$tt. ±fffl$5£©j£#s&H©flii 

[ 0 0 3 4 ] ifc, #!6WKtetfS±IM*i»tt. 
©^{cJt^T3*hK£&*J:5&ffliSgM*tToT 20 

t>&i». ft*^^©^0Rj>*?«^i!tta©3^ h 

l>rtt, lEitifcBt? ?>^14©WT 

[ 0 0 3 5 ] fcfc, tf eSUSH W*.«J 1 S - 

S C r 4 2 0 ffl, S C M4 2 0 £" ©ft*©Smffl$ 

i >fc»£K js i > -c t mjssr set « pj|g-c«* 5 . 
tf. ^SAWiv^f>t^ httfcOigfi-r* 30 

[0036] -ente, mtrnzmwcmmizte^xK, 
v&im 6 n & 9 fr . siso 

[0 03 7] 'AlC, 2 ©IfcHJ© cfc 5 fc, ±§afll« 

M«. ±IBiB^{CJn^, 3 Al :0. 0 2 0- 
0. 06 0%, N:0. 0 08 0-0. 0200%£^ 

[0 03 8] A 1 : 0. 0 20-0. 06 0%, 

a i », m*p<DNUt£b, a i ukL-cm&mtM® 

<Wft**#*fc»Ktt. 0.0 2 0%fcLt©A 1 £^?f 
Stt-Si&gfr&S. UfrU 0. 0 6 0%£jS*T^W 

iS^K*J^r-j§g©A 1 , 0 3 HfiSfiLZti. 
W&imT*Z1t#>. ±|R%0. 0 6 0%iUc o 
[0 0 3 9]N:0. 00 80-0. 02 0 0%, 
NI2±2©39. A 1 <bft£U A 1 NiLTlSJitft* 50 
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fMIB^b3"&S. c©J:V.c&£*fc-&fc«>K:tt, 0. 0 

0 8 owa±©N*£*rr o. o 

2 0 0K*je*X£#&3-Ct>, iiytB©$l3lfr&ft|-f 6 
iifetc. WW*tcN*W*ffcU M©K£*Slttc-r 
Si&ftfr ±RB£0. 0 20 0%iUc, 

[0040] *&. m^msommo^ic, ±mm 
ma, ±.nmi&icMit, sew:, Ti :o. 20%^ 

T, N b : 0 . 2 0 %OT, V : 0 , 3 0 %£TF©5 % 
fr£, l«*fc«2«&±££WLTl>SC£fr»$t, 
t>. cnfccfco, tt*©»K*3 6{cii«>.5c 
s. 

[004 1 ] Ti : 0. 2 0%WT, V : 0. 3 0%W 
T, N b : 0 . 2 0 %tTF, 

cne>©7c*«, ^«©i&jitt*»iiiii:-ra&£, m 

tt*faJb«*1*S££fcK:. S»»K4l^±3-&«. bfr 
U ^fitc^JnUT^. Cft6©^frg&ffl-f£/cttr 

&<. ti^^wm^^ffMu. 3it£*ffiT<* 

±R*. TittO. 2 0%, VttO. 3 0%:Nb« 
0. 2 0%iUc. &*». JJB»*H-#tc38fStfS 
fctf). TK». TittO. 0 1%, V«0. 0 3%, N 
bttO. 0 \%±t&ZttiW$.l,^<, 
[0 042] 'Ale, »*S4©lfel3©J:5K:. fifiittc 
X, C:0. 10-0. 30%, Si :0. 50-1.. 
5 0%, Mn : 0. 30-1. 00%, Cr:0. 50 
-2. 0 0%, Mo : 0. 5 0%OT?:M(/, fro, 

1. 5^3xs i (%) -Mn (%) + Cr (%) / 
4+Mo (%) *»SU ^SPfrF e*iJ:0*^BjjSW^ 
«ftfr6ttSiBUS©fl««i%ffll». »0lll««*»*JKtt 
KfiJ^U. ^C>T. i»K«iffl%ffoT. C?SSj&50. 6 
5%^±r, fro, g|S^-^f-^-f hfifr*2 5%JWT 

MAti®m**)uzi5Lfcm%mzmmL, fro, mm 
m&mfr 6^ffi* r ©Kffitctew s±iatftj^M^ii© 

^ > yft(c®n 5*$©»i&^^fr * -5. 

[0043] ±.im%tmte, mt • mxti -mmu^ 
fsts-moim&m. ttc, mmt, u^mmom 

zmfczn^m^m, ^©ct< . #*©#-#> 

itcefco. §stca^»©cjiK%paw4ci56st?* 

[0 044] a^&tf oTC 

tt. *©eaxtt^aswc«gAn%ff 5. ^An«, - 
ti>x%&. ttc, mxnm>mmbit, mnnhtiz 

J:5K, ^130-180 , C«:te(,>TfT5 = 
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[0 04 5] CO J; *> &-«©ft0&*BI4. ttSJ&KK 
ft K J: 0 , _kiE*8£©»S3i 4 ±E«F5£©a«ia«» 4 

[0 04 6] S/c, 89*35 5 ©»W© J: 5 tc. ±EHUfc 
ft». ±EttJiSK:llll*.. 3 6JC. Al : 0. 0 2 0~ 
0. 06 0%, N:0. 0 0 8 0-0. 0200%£^ 
fttMCiWSU>. 3 lf*ia6©|6BJ© 
£5 St, ±iem&SJ«. iiffifflliStcaiiS 6tc, Ti : 
0. 2 0%fcTF, Nb : 0. 2 0%fcTF, V : 0, 3 0 
%«T©5 l«*fctt2«3U:*a*rt/tlr»* 
C£#W*U>. Cft6©»£fcfc±K±B«toafeSI# 

[0 04 7 ] 
[*W©HI6©0*] 
gffcBffiffl 1 

«aEW©W6*ffiK-3*, HiHa3*ffli>TBiipjr 
*©wc*a. «c*j. 0jT*-or. 

[0 048] AUK, &2 K^jrT £4 < , C, Si, M 
n, Cr, Mo<D£mm%*m}fflBP : UCMMTZ>t& 
{CA1*0. 0 3 0%, N£0. 0 120%M/ciT 
*0. 1. 5^3xs i (%) -Mn (%) +C 

r (%) /4 + Mo (%) £»fi-J-*«re**. 

[o 0 4 9] %bx, Am&m^-cmMitfmt&ic 
%toxiz, cn**r. H2K^i/WPtt©jwii«: 

[0 05 0] BP^, g-f#-jK>*^>'>+;MC. 
p)*o. 8~i. 2 ifttciaag 5 0°c 

&. I^D<SJS9 5 0°C-CSTC. P*Ttffc#**lH 
M4>(c48l»rji8R^MA«:aER34&. C. P 

*mftLtc£&U&Z8 5 0'CKWt3 0£|BI$ft!U£ 

a*ofc«. i 3 o -c©tttcMAnfc 0 *©&. ssi 
6 ox;. iim©ftRUfi8&?T-?fc. 
[oo5i]&*j, ctDmmgkmt, mmmt&^x^ 
jrr z c t ifi-c a s . w*. immommttmoyum. 
^9 3o-9 8o"c, usmifco. 5~5B$ra, $**©& 

K*84 0-8 70°C, ft|R|£0. 5 ~ 2 ll$IHHIK©|in 

[0052] ±im%.wm& <o mhtitcmm 1 «. a 
i ct^ir cr i < , stB i o (Dttcimm 1 2 jw&ss 



(6) ftffiW- 10-259470 

10 

ft, 3 6{c*©i:Ki5^S«)Bl um&ztittmavt 

ffii&S. *Wcfctt**Klil 2tt. E PMA(Cj:& 
^•fT©iS*. CiIK#0. 7 0%r*«5, XHUBltff^CC 
<fc&S2E©lgft. gS&t-xf-^ FS#2 2%4fto 
TUfc. *fc. fft^a 1 2 ©KftttH v 8 1 0 4#»K 

[ 0 0 5 3 ] */c. SRgMW Hit, 01 KijstirCt 
<, f©I^D^12wmt*ot, ip-o. Wckm 

s&xfrb^*?<DmwAK.is»zm!&K%mi 1© 
10 summits o%vs>^tc 

[0054] $00©®$ 1 ©ftflicco&iiMB-r 

S. *«©•« 1 ». ±fB©Ci < , iSHi«©M^l 1 
2 ©if! (C , 3 6 fc±K«$>H©S££*Ji 1 2 %» W 

fr*£totfrig«rr * c 4 fcJ: 0 ftftfc*0S5fc tm& 

[0 05 5 1 Wfe. **l{C*5l>rt*. «iB15{C*C 

u ttsi 5©j£K#BB«iE3fta. -eur. auga 
20 s® 1 1 jwberkj: 0 mzztitcmn 1 5 ic*j^r«, 

[ 0 0 5 6 ] -ente, *w©*$ 1 ». -5e©fijwtt o 
*a«a{c*ji»r». m 1 5 (Dfy-te&mz&bmh 

SHt«©lE*ttS8%a»K:r*C4*J'C*. Hf ^> 

[ 0 0 5 7 ] 3 6CC. ^©Ml$ l ». ±IB*»BBJ«© 
30 At(fcjR*t<bl/TflH»'C(,»£. ^©/c«6, *$©j®g^f 

©Mm 1 «. s»ira©^ffl(c ct o -c fejtstt;- ? ^> ^tt* 
[0058] mmmM2 

HH»««l©AilKfW.r. *lKSLfc2 
0«B©«t«il*l|[fllLrMI»*f«L. *©8^W© 

4stt2jRRLft(C4Sb»-taft- 4 0 — 7 0'C, 1 B$p^ 

[0 059]$/c, i>;fbffiH14©l¥1i©fc&, ±12©^ 
7-l£niem9kKWi*X. §6tCSS2 5 0°C, 4B#p B ^© 

m&tmommrn&zMM i tc. mms&zm 1 s^h 4 
tcvkt. ttc m<Dit&imic*sttz&<D9m£. 3 

xS i {%) -Mn (%) +C r (%) /4+Mo 
(%) ©ffiK:ot,»-cfcmcc#fa-f£. tt*»H4«. gs 
50 M(cn^©fi«, HEtttcfiES (Hv) ^4 0, 



11 



bm (O) , wmmUk (•) ©ffiS*7-n 9 h L/cfc 

[0060] *isf>*H4cfco*ae.n-sc:i<, 
ooHvi»ftt#Hir«:ffic»iK%^ofc. cntdtfu 

[0 06 1 ] C©SlS(ST<!:±fBM^©ffii©M^ ; & 
S©fii£, *8E»Cig&©<gTffi (Hv) ££-?fck©r* 

*1 
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12 

KJ:*we©ftTttKttffiBBI«#**c 43»b*»*. 
*LT. H«5£©fl*i 1 . 5 fcfi*. S^K 

[0 0 62] £Lh©*S*3&»6. ±EWfl&5©fB* 1 • 5 

(omwrnitzzmtzmmtz c two*. tt»©wt 
9 * > * tt*ftj»«:i>fco -am? %> c t wit sci 

io jWifil t 
[0 0 6 3] 

[an 







Kwt%) 




ffii 






c 


Si 


Mn 


Cr 


Mo 


<nH 








1 


0.19 


0.29 


0.49 


0.49 


0.00 


0.50 


807 


682 


125 


2 


0.19 


0.29 


0.45 


0.52 


0.45 


1.00 


795 


692 


103 


3 


0.21 


0.32 


0.48 


2,02 


0.00 


0.99 


825 


700 


125 


4 


0.20 


0.30 


0.47 


1.98 


0.48 


1.41 


805 


694 


111 


5 


0.20 


0.30 


1.02 


0.52 


0.00 


0.01 


806 


671 


135 


6 


0.20 


0.31 


0.99 


0.51 


0.45 


0.52 


815 


694 


121 


7 


0.19 


0.29 


0.95 


2.05 


0.00 


0.43 


832 


712 


120 


8 


0.21 


0.30 


0.98 


1.97 


0.45 


0.86 


820 


703 


117 


9 


0.19 


0.52 


0.44 


0.53 


0.00 


1.25 


801 


691 


110 


10 


0.19 


0.49 


0.46 


0.45 


0.44 


1.56 


789 


686 


103 


11 


0.19 


0.50 


0.52 


1.99 


0.00 


1.48 


821 


718 


103 


12 


0.20 


0.50 


0.51 


1.89 


0.46 


1.92 


830 


740 


90 


13 


0.20 


0.52 


1.01 


0.55 


o.oo ! 


0.69 


805 


700 


105 


14 


0.20 


0.51 


0.99 


0.56 


0.51 


1.19 


800 


692 


108 


15 


0.19 


0.49 


0.96 


2.00 


0.00 


1.01 


825 


707 


118 


16 


0.21 


0.49 


0.92 


1.97 


0.48 


1.52 


820 


722 


98 


17 


0.20 


0.95 


0.48 


0.52 


0.00 


2.50 


780 


710 


70 


18 


0.20 


0.97 


0.49 


0.53 


0.49 


3.04 


792 


717 


75 


19 


0.21 


0.95 


1.01 


2.06 


0.00 


2.36 


813 


730 


83 


20 


0.21 


0.92 


0.98 


1.89 


0.50 


2.75 


805 


730 


75 



[oo64] msmms 



[0065] 
[H2] 
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c 


Si 


Mn 


Cr 


Mo 


Al 


N 


Nb 


Tl 


V 


A 


0.20 


0.78 


0.50 


1.00 


0.28 


0.030 


0.0120 








2.37 


B 


0.19 


0.75 


0.48 


1.10 


0.25 


0.032 


0.0116 


0.03 


_ 


_ 


2.30 


C 


0.19 


0.78 


0.50 


1.05 


0.28 


0.034 


0.0150 




0.05 




2.38 


D 


0.20 


0.77 


0.52 


1.12 


0.25 


0.032 


0.0112 






0.05 


2.32 


E 


0.20 


0.65 


0.81 


1.00 


0.05 


0.034 


0.0140 








1.44 


F 


0.20 


0.50 


0,40 


0.85 


0.35 


0.032 


0.0113 








1.66 


G 


0.21 


0.30 


0.78 


1.02 


0.18 


0.028 


0.0095 








0.56 


H 


0.19 


0.65 


0.80 


1.30 


0.20 


0.029 


0.0121 








1.68 


I 


0.19 


1.00 


0.65 


1.05 


0.30 


0.032 


0.0110 








2.91 
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[0066] smmit, ®m, tsimm, «a 
t<, «KJB©caia*o. 6 5 %feiiKg%oo, m. 

i>rtt. l ©8UIS#& (03) *«*£u 

SS. «*lffl. C. P©^fefr*aSB|-r4C4{cJ:»)tf 

r«, Jt£#x»K*HlK:J:»)(Tofc. 
[0 06 7] #{c, **{ctetf 3ttiB^©WIT*fc 

a>©f^s»iLr. 06, S7(c^rc:i<, u-? 

6,07 (C^f i < , tfi*asaK«IWPa4 1 1 £W 
T4/JM3--5 4 1 i, RStt©Ao-74 2££fflUT 

So 

[0 06 8] /hO-54 ltt. 07 (a) (C^f CTi 
< , ML*U3 0 mm©+*aHMC. ifIW*5 2 8m 
m, ft&Dr #2 6mm©KR3l$fl-4 1 1 £KtfTft 
So *fc. *D-54 2tt, 07 (b) K^fC£<, 
f&T)lil8mm, ft&D, »1 3 0mmORfit?*-3 
T. *©«W4 2 lttH7 (c) {-C^Vf ££<, 
i>y*l3 0 0mmffltItClt$)i„ 

[0 06 9 ] *LT. 06&C*rf CT£<, «l4 2 9CC-fe 
y h L/fc^vD-74 2©4a§P4 2 1 i/ha— 5 4 1©K 

•hjihm 1 1 i*s«s*fctt«t?. *ft*ti©jaa,jc 

S£oWT[I|i&£tf-S 0 Mft&fyCtt, /JM3— 5 4 1©IhI 
»S:2 0 0 0 rpmiU "T^O* (UBS) %-4 
0%ilfc, ffiR-ttttSl 2 0°C©ATF 

hv^y t> f-5>* 5 f>a>7;l/- F) tt^Otfo 

fco 

[0 07 0 ]-etr, /ho— 5 4 1 <tXo-542<h© 
IB«:-SE©iiE**>.'tfcttJirt?iIIE3 ttT b ? * > 
£*"C©'ha— 5 4 1 ©8SIBR****. Cft£®E 



[0 0 7 1 ] -?-L/T, *«KteC»T.4. /hO— 94 1* 
1 0' H&JflK3ttT4K»*>#WI&£U&l>IiE 

(i o 7 mmxms.) *vv*y>fwgi (MPa) 

20 [ 0 0 7 2 3 «3«fc0»l6ti4Ci<. »«»«)■©* 
^fll336«0©t>©RD f 4 0Mm*IHA*4>© (SCSN 
o. 1, 6, 1 2 ) ■ fc-X»-Ctt. t^tb-^y^g 
#1 8 0 0MPa«TiftliilKftr>fc. Sfc. »K£ 
^S©ft^S* 3 5~4 0 jum©®HF*3©^©r*-5-C 

No. 3, 1 4) KB, IHC< 1 8 0 0MP aJ-XFiU 

6 %&Lk<D®&-ct> , ±ie© c i < immnmo&km 

0 nm*m*.*>m& (KttNo. 6) tctt. bid 
30 < 1 8 0 0MPa«T<H>5ffit>fi£&^fc. 

[ o o 7 3 ] sfc. m&tmmmcDgckm z Rv&mwm 

£ (WBNo. 13), RD««a*)l©«^fllSSCJf 

»£■ (KftN o . io) tc-puttt, d^sss** 

[0 0 74] »*©*7c»S%«l5erSfc«)©f^ 
#f£fS£LT, /WS:iKElftlf«»KII*tfofc. /hSf 

40 ^tKifttfft&gttttt. H8K^-rc:i*^K©«Rjt 

5*fflt>. J I S-Z2 2 74© r&Mtm©@Rflltf 
gftttUWffij fcteCTtfofc. fcfc. @«%t£3 6 0 
Orpmil/fc, ^OT, *WK*Jt»Tt*. 10' 0JK 
±HlteS-&-CfeiS»rOi&UfttflS^ ( 1 0 7 Bm*J& 

[0 0 7 5 ] Ki^m?r^3iC^To ^3(C<fc9*D6*l 
■SCi<, ttWNo. 6Ji(^©4>©«5 2Kg f/mm 

No. 6tt. /hR^@3tefllf?S^S4><g^fi<bfeo 

so fc. cn«. a^R«»©«^ai3*iai-r?fcfc*t?* 
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[0 07 6 ] 



* [*3] 



No. 


mm 








; EL 


rcj/mTF 






BE 7 ? 

(162) 






% 


V 

ft % 


S ir m 

C /* I" 




y j <r s 
MPa 


Kfff/mra 2 


1 


A 

A 


r\ 
\J 




0.75 


20 


U 


U 


1800 








2 


r\ 
vJ 


KJ 


0.79 


20 


o 
o 




o7nn 








3 


U* 


D 


n 79 


1 r 


no 
Zo 


DO 


1 / tJU 


04 






4 




r\ 
kJ 


0.70 




1 0 

IZ 


on 




04 


7k\JB5BH 


77 -A 


5 




r\ 
W 


0 R? 




oo 


oo 


Z i \f\J 


59 

J£ 






5 






0 Rfl 


1R 


40 




loUu 


40 




•Hi 


7 


B 


o 


o 


0.74 


18 


20 


85 


zouu 


fit 




■Ht 


8 


C 


o 


o 


0.78 


20 


18 


85 


2750 


54 






9 


D 


o 


o 


6.75 


20 


15 


80 


2850 


54 


#38 IE 


XX 


10 


E 


o 


X 


0.82 


20 


18 


80 


1800 


52 






1L 


F 


o 


O 


0.79 


23 


22 


80 


2600 


54 






12 


G 


X 


X 


0.80 


24 


0 


0 


1600 


58 


warn 




13 


X 


X 


0.78 


20 


10 


80 


1550 


53 






14 


X 


X 


0.82 


22 


21 


65 


lSOOifcgt 


52 


m® 




15 


H 


O 


O 


0.72 


18 


16 


85 


2700 


56 






16 


I 


O 


O 


0.75 


20 


16 


80 


2650 


52 







[0 07 7] «±OgOWS*&»6. iB©$#«5B, S 
[0078] 

imyomm] m<oct<. *micM*, 30 
[@ffi©fa^ijiBg] 

[01] SMJitfH 1 cctews. S^Sa»©0fi!5KS8 

[a 2 ] hm^wi 1 ©***^-r«wia. 

[H3] mmmmm 1 k*sw*. iSK«ai*fr*^rtt 

[02] 



[04] 2 tcb W 4 , imucw 

?ft^e©iss^^-r^Hj0o 

[05] Hit^ttM 2 icfc W 5 , Wj&H L J; ?,S!g(g 
[07] H»^»«3tC*jW4. (a) /ha— 5, 

(b)*D-5. ( c > ^d— 7jaa5®^tt*^-n»w 

00 

[#-^©^] 

1 . . . ffiifl, 

10... effl, 
11... rl^M^Ji, 

12... \mm, 

[03] 




(10) 

» I 



#H!¥l 0 



mi] 



[06] 




1«* 




429 



[04] 



650 



600 

a 

* 750 
<Hv) 

700 



650 

















ft 




















v — - 












r 1 




O 






r ( 










0 
















0— 








■o 


< 
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1.00 2.00 
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[07] 
L 



a) | Z- 'ihjf-— 



411 



W 

TfRP^421 



D2 




(11) 



ftHPPl 0-259470 



35±0.1 



[08] 

816 Rl ^2 



08 



(20) 



HO 



C20) 



1 I 0 



1 



85±0.1 



012 



(JW4 : mm) 



(51)Int.CI . 6 

C 2 2 C 38/28 



!3# 



%mmn.mimBiys$i\mi& mam 



F I 

C 2 2 C 38/28 

C72)ipjj# ^Ba m 
wmig ism iEgs 



